













DQG HPSOR\HG IRU DOPRVW D FHQWXU\ DV D PHDQV WR PHDVXUH PDVV SURSHUWLHV KRZHYHU
RVFLOODWLRQ PHWKRGV DUH FRVWO\ WLPH FRQVXPLQJ DQG ULVN\ 7KH 1DWLRQDO $HURQDXWLFV DQG
6SDFH$GPLQLVWUDWLRQ1$6$$UPVWURQJ)OLJKW5HVHDUFK&HQWHUKDVEHHQLQYHVWLJDWLQJWKH
'\QDPLF ,QHUWLD 0HDVXUHPHQW RU ',0 PHWKRG DV D SRVVLEOH DOWHUQDWLYH WR RVFLOODWLRQ
PHWKRGV7KH',0PHWKRGXVHVJURXQGWHVWWHFKQLTXHVWKDWDUHDSSOLHGWRDHURVSDFHYHKLFOHV




RI WZR ,EHDPVDQGZDV FRPSDUDEOH LQPDVVDQG VFDOH WRD ILJKWHUVL]HDLUFUDIW7KH',0
PHWKRGZDVLPSOHPHQWHGWRPHDVXUHWKHPDVVSURSHUWLHVRIWKHWHVWDUWLFOHDVZHUHWKHQWKH
FRQYHQWLRQDOSHQGXOXPRVFLOODWLRQPHWKRGVWRFRPSDUHUHVXOWVOHYHORIHIIRUWDQGFRVWV7KH
',0 PHWKRG VKRZHG IDYRUDEOH UHVXOWV IRU WKH FHQWHU RI JUDYLW\ DQG PRPHQWV RI
LQHUWLD KRZHYHU WKH SURGXFWV RI LQHUWLD VKRZHG DSSUHFLDEOH GLVDJUHHPHQWZLWK DQDO\WLFDO
SUHGLFWLRQV 7KH DQDO\VHV SHUIRUPHG WR GHULYHPDVV SURSHUWLHV HVWLPDWLRQV XVLQJ WKH',0
PHWKRG DUH UHSRUWHG ,Q DGGLWLRQ UHFRPPHQGDWLRQV DQG FRQVLGHUDWLRQV IRU IXUWKHU
GHYHORSPHQWRIWKH',0PHWKRGDUHSUHVHQWHG
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GLII   GLIIHUHQFH
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)   IRUFH
)5)   IUHTXHQF\UHVSRQVHIXQFWLRQ
)[   IRUFHLQ[D[LV
)\   IRUFHLQ\D[LV
)]   IRUFHLQ]D[LV
J   JUDYLWDWLRQDODFFHOHUDWLRQ
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,   LQHUWLDPDWUL[
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9, 7KH3HQGXOXP6ZLQJ7HVWV
 :HLJKW DQG EDODQFH PHDVXUHPHQWV LQ FRQMXQFWLRQ ZLWK SHQGXOXP VZLQJ WHVWV KDYH EHHQ WKH FRQYHQWLRQDO













 0HDVXUHG $QDO\WLF 'LIIDQDO\WLF 8QFHUWDLQW\
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2EWDLQLQJ WKH SURGXFW RI LQHUWLD ,[] UHTXLUHG WKH LURQ ELUG WR URWDWH LQ WKH ELILODU SHQGXOXP LQ D WLOWHG SLWFK
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6HYHUDOGLIILFXOWLHVZLWKWKHWHVWVHWXSDQGWKHGDWDZHUHHQFRXQWHUHGXVLQJWKHSHQGXOXPPHWKRG:HLJKWH[FHHGLQJ









7KH',0PHWKRG UHTXLUHVPDQ\RI WKH VDPHVHQVRUV DFFHOHURPHWHUV IRUFH WUDQVGXFHUV DQG VRIWVXSSRUW ORDG
FHOOV DQG HTXLSPHQW VKDNHUV VRIWVXSSRUW V\VWHP WKDW DUH QHHGHG WR SHUIRUP D *97 ,Q DGGLWLRQ WR WKH *97
HTXLSPHQW D IHZ VSHFLDOL]HG VHQVRUV VXFK DV '2) IRUFH VHQVRUV '2) IRUFH WUDQVGXFHUV ODVHU WUDFNHU DQG
VHLVPLFDFFHOHURPHWHUVDUHUHTXLUHGIRU',07KH'2)ORDGVFHOOVHQVXUHDOOUHDFWLRQIRUFHVDQGPRPHQWVQHHGHG












































$WRWDORI WZHOYHGLIIHUHQW',0DQDO\VLVFDVHVZHUHFRQGXFWHG WKURXJK WKHFRXUVHRI WHVW UXQV7KHVH UXQV
LQFOXGHGFKHFNRXWVLQJOHVKDNHUPXOWLVKDNHUDQGTXLHVFHQWUXQV
'XULQJSUHOLPLQDU\WHVWUXQVXQH[SHFWHGVRIWVXSSRUWPRGHVLQWKHIUHTXHQF\UDQJHRIWR+]ZHUHREVHUYHG























0RGH )UHTXHQF\+] 'DPSLQJFULWLFDO 'HVFULSWLRQ
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   5LJLGERG\YHUWLFDO
  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 5LJLGERG\ODWHUDO
  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   $IW.6ODWHUDO




















 6LQJOH 5DQGRPWR+] 6HLVPLF
 6LQJOH 5DQGRPWR+] 6HLVPLF
 6LQJOH 6LQHVZHHSWR+] 6HLVPLF
 6LQJOH 5DQGRPWR+] *97
 6LQJOH 5DQGRPWR+] *97
 6LQJOH 6LQHVZHHSWR+] *97
 'RXEOH 5DQGRPWR+] 6HLVPLF
 'RXEOH 5DQGRPWR+] 6HLVPLF
 'RXEOH 6LQHVZHHSWR+] 6HLVPLF
 'RXEOH 5DQGRPWR+] *97
 'RXEOH 5DQGRPWR+] *97






























2QHREMHFWLYHRI WKH',0 WHVWZDV WR GHWHUPLQHZKHWKHU W\SLFDO*97DFFHOHURPHWHUVZRXOGEH VXIILFLHQW IRU
DFFXUDWH',0DQDO\VLVRULIKLJKHUVHQVLWLYLW\VHLVPLFDFFHOHURPHWHUVZRXOGEHUHTXLUHG$VHWRI',0DQDO\VLVFDVHV
ZHUH SHUIRUPHG XVLQJ ERWK WKH VHLVPLF DFFHOHURPHWHUV ',0 DQDO\VLV FDVH  DQG W\SLFDO PRGDO WHVW *97
DFFHOHURPHWHUV',0DQDO\VLVFDVH7KHQRUPDOL]HGHUURUIXQFWLRQVZHUHFDOFXODWHGDVSDUWRIWKH',0DQDO\VLV
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WHFKQRORJ\ IRU ODUJH DHURVSDFH YHKLFOHV $7$ (QJLQHHULQJ SURYLGHG WKH IROORZLQJ OLVW RI UHFRPPHQGDWLRQV DQG






























LQWURGXFHG PRGHV LQWR WKH WHVW GDWD $V ZHOO WKH ',0 PHWKRG ZDV IRXQG WR EH VHQVLWLYH WR GLIIHUHQW VKDNHU
FRQILJXUDWLRQV DQG WHVW VHWXSV6HYHUDO UHFRPPHQGDWLRQVZHUH WKHUHIRUHPDGHZLWK UHJDUG WR WKHPHWKRGRI',0
WHVWLQJ
3HUIRUPLQJWKH',0PHWKRGRQWKH³LURQELUG´WHVWDUWLFOHDGYDQFHGWKHPDWXULW\OHYHORIWKHPHWKRGWRZDUGIXWXUH
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